Glutamine reduces heat shock-induced cell death in rat intestinal epithelial cells.
Glutamine supplementation is beneficial for preventing intestinal atrophy and maintaining mucosal functions in metabolically stressed patients. The mechanisms by which glutamine prevents mucosal atrophy remain unclear. In particular, the role of glutamine in the survival of cells under stress is unknown. Intestinal epithelial cells (IEC-6) were cultured in media with or without supplementation of L-glutamine. A low concentration of L-glutamine (1.0 mmol/L) was sufficient to minimize the percentage of floating cells under basal conditions. Heat shock at 43 degrees C for 90 min decreased (P < 0. 001) the number of attached cells, while increasing (P < 0.001) the number of floating cells, which is a measurement of the extent of cell death in these cultures. Glutamine enhanced attached cell count and diminished heat shock-induced cell death in a dose-dependent manner. Of note, 2 mmol/L was suboptimal in both respects, thus indicating that heat-shocked cells require higher concentrations of glutamine for optimal cell survival. Maximal effect was achieved with 8 mmol/L glutamine, which increased (P < 0.001) cell growth (indicated by the number of attached cells) and diminished (P < 0. 001) cell death (indicated by the number of floating cells). Further increase of L-glutamine concentration to 12 or 20 mmol/L did not provide additional benefit in minimizing cell death. Heat shock protein 70 (hsp 70) mRNA was induced by heat shock only in cultures supplemented with L-glutamine, and the induction was more consistent and greater in cultures containing higher concentrations of glutamine. Thus, glutamine supplementation reduced heat shock-induced cell death. This effect, together with the maintenance of cell growth, may play a key role in the prevention of intestinal mucosal atrophy.